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SECTION 1: Introduction 
 
This Preliminary Draft Drainage, Erosion, and Sediment Control Plan (DESCP) has been prepared in 
anticipation of the California Energy Commission’s (CEC) approval of the proposed Pio Pico Energy 
Center (Pio Pico) Project. The project is a simple-cycle electrical generating facility that is located in 
an unincorporated area of San Diego County, California.    
 
This draft DESCP is preliminary because it is prepared in advance of the final phase of construction 
planning and engineering design, during which the details regarding construction schedule and 
certain aspects of erosion control design will be finalized. This will take place after licensing and will 
be included in a future draft of the DESCP.  Detailed maps at 1”=100’ will be developed and included 
in the final DESCP. 
 
1.1 Drainage, Erosion, and Sediment Control Plan Elements 
 
This draft DESCP includes the following elements: 
 
Vicinity Map: A map is provided indicating the location of all project elements (construction site, 
laydown area, etc.) with depictions of all significant geographic features. 
 
Site Delineation Map:  All areas subject to soil disturbance for the Pio Pico project (project site, 
laydown area, all linear facilities, and any other project elements) are delineated showing boundary 
lines of all construction/demolition areas and the location of all existing and proposed structures, 
pipelines, roads, and drainage facilities.  
 
Watercourses and Critical Areas Map: The DESCP shows the location of all nearby watercourses 
including swales, intermittent streams, and drainage ditches, as well as their proximity to the Pio 
Pico project. The map shows the watercourses near the project and the area in which the project is 
located.  
 
Drainage Map: The DESCP provides a topographic site map showing all existing, interim and 
proposed drainage systems.  Drainage area boundaries are found on the Pre and Post-Development 
Drainage Maps in Appendix B. 
 
Narrative of Project Site Drainage:  The DESCP includes a narrative of the drainage measures to 
be taken to protect the site and downstream facilities.  The narrative provides summary tables from 
hydrologic and hydraulic calculations contained in Appendix B and includes watershed sizes in 
acres.   
 
Grading Plan: The DESCP provides elevations, slopes, locations, and the extent of all proposed 
grading as shown by the contours. Existing and proposed topography are shown tying together.  
 
Clearing and Grading Narrative:  The DESCP includes quantities of material excavated and filled 
for the site and all project elements whether such excavations or fill is temporary or permanent, and 
the amount of such material to be imported or exported. 
 
Best Management Practices Plan: The DESCP describes the location, timing, and maintenance 
schedule of BMPs to be used. Final design and placement of the BMPs will take place during the 
final phase of construction planning after licensing. 
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Best Management Practices Narrative:  The DESCP shows the location (as identified above), 
timing, and maintenance schedule of all erosion and sediment control BMPs to be used prior to initial 
grading, during all project element excavations and construction, final grading/stabilization, and post-
construction.  Separate BMP implementation schedules will be provided for each project element for 
each phase of construction and also the post-construction maintenance for structural BMPs once 
detailed design is completed.   
 
1.2 Project Overview 
 
Pio Pico will be located on approximately 9.99 acres of Parcel 6480404500 in an unincorporated 
portion of San Diego County, CA.  The site is immediately west of Calpine’s Otay Mesa Energy 
Center.  This location is on the southeast corner of the intersection of Alta Road and Calzada De La 
Fuente (Energy Center Way.)  The project will comply with all local, state, and federal regulatory 
requirements associated with the protection of water quality and soil resources.  See Drawing CM-
200 for the Vicinity Map and Drawing CM-201 for the Site Delineation Map in Appendix A. 
 
1.3 Watercourses and Critical Areas 
 
The project is located within the Otay River Watershed. The Upper and Lower Otay Reservoirs are 
located north of the project.  Both serve as a supply for drinking water to the San Diego area.  The 
Otay River is located northwest of the project.  It acts as an intermittent stream only flowing part of 
the year.  This river is fed by the Upper and Lower Otay Reservoirs as well as the surrounding 
watershed and outlets to the San Diego Bay.  The site discharges to intermittent streams that flow 
through the Johnson Canyon and onto the Otay River.  The point of discharge into the Otay River is 
downstream from the Otay Reservoirs.  See Drawing CM-202 for the Watercourses and Critical 
Areas Map in Appendix A. 
 
1.4 Project Ownership 
 
The facility will be owned by Pio Pico Energy Center, LLC. 
 
1.5 Local Ordinances & Standards 
 
Drainage design for the project shall be in accordance with the following local Standards: 

• San Diego County Watershed Protection Program 
• San Diego County Stormwater Standards Manual 
• San Diego County Drainage Design Manual 
• San Diego County Hydrology Manual 
• San Diego County Grading Ordinance 
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SECTION 2: Drainage 
 
Existing Project Site 
 
Prior to construction, the Pio Pico project site will be graded by the industrial park developer in 
accordance with the drainage study provided in Appendix C of this document. Drawing number 
P009-041-CM-002, Pre-development Map, included in Appendix B of this document shows the 
PPEC site’s topography as anticipated after the developer completes the grading plan. Elevation at 
the project site will be approximately 635 feet above mean sea level (msl) once the grading is 
completed. A detention pond will be located in the northwest corner of the site.  The pond shall have 
an approximate volume of 52,000 cubic feet with a bottom-of-pond elevation at 622.70.  Flow from 
the pond is controlled by a discharge structure constructed of 48” diameter corrugated metal pipe.  
The structure contains (2) 1.5” diameter orifices located at bottom-of-pond elevation 622.70, (4) 8.5” 
diameter orifices located at elevation 626.15, and an open top with trash rack set at elevation 
628.63’.  The pond outlet structure discharges to a 30” diameter reinforced concrete pipe that runs 
north at 0.5% slope and connects to an existing drainage system under Calzada De La Fuente 
(Energy Center Way) and eventually drains to the Otay River.  The vicinity maps show detention 
ponds north of the proposed facility.  These ponds are part of the drainage system that the site will 
discharge into.  They will be developed by other parties prior to construction of the PPEC facility and 
are not included in the scope of the PPEC project. 
 
The parcel to the south of the main project site will be used for construction lay-down and will be 
graded similarly prior to construction by the developer.  The ground will be graded to slope at 1% to 
a detention pond located in the southwest corner of the site.  The pond shall have an approximate 
volume of 45,000 cubic feet and a bottom elevation of 618.00.  Flow from the pond is controlled by a 
48” diameter corrugated metal pipe discharge structure.  The structure contains (2) 1.5” diameter 
orifices located at bottom-of-pond elevation 618.00, (2) 3.45’ tall by 1.18’ slots at elevation 621.54, 
and an open top with trash rack set at elevation 622.71’.  The pond outlet structure discharges to a 
24” diameter reinforced concrete pipe that runs south at 0.5% slope and connects to an existing 
drainage system under Paseo De La Fuente (Lone Star Road). 
 
The existing condition of the site (predeveloped pond and outlet structure) is based upon a drainage 
study performed by Alta Consultants (shown in Appendix C of this document.)  The study 
conservatively assumes both parcels to have an overall runoff coefficient of 0.87.  For a 100-year 
storm, the existing drainage system of the northern site parcel was designed to outflow at a peak 
discharge rate of 11.96 CFS while the southern parcel has a design peak outflow of 28.20 CFS.   
This will serve as the predevelopment condition for this drainage study. 
 
The existing site is currently outside of the 100-year floodplain.  The proposed facility will continue to 
be outside the 100-year floodplain. 
 
Proposed Project Site 
 
The proposed facility is 9.99 acres in area with an adjacent 6.00 acre laydown area to the south.  
Stormwater runoff will be routed away from plant equipment by means of an underground drainage 
system and ditches around the site.  Underground pipes within the system are sloped at an 
approximate rate of 0.5%.  The runoff will accumulate in the pre-developed detention pond in the 
northwest corner of the site before draining to an existing stormwater system.  See Drawing CG-001 
for Grading Plan and Drawing CM-205 for Storm Water Plan in Appendix A. 
 
The maximum side slope for cut and fill within the facility area is 2:1 (H:V).  Slopes shall have slope 
protection to mitigate the potential of erosion.  See Drawing CM-208 for a Post-Development 
Drainage Map in Appendix B. 
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Approximately 2.80 acres, or 29%, of the proposed facility will be impervious.  Finished grade 
around all equipment foundations within the plant loop road have been set to an elevation of 635.00 
feet.  Top of concrete shall be at least six inches above finished grade.  In the vicinity of the plant 
loop road, runoff is conveyed to the detention basin through shallow swales, area inlets, and storm 
sewers.  The detention basin will be utilized to allow the quantity and quality of storm water runoff 
from the power blocks to be at or below the pre-development levels. 
 
The switchyard east of the power block is sloped to allow runoff to sheet flow away without ponding.  
The areas outside of the plant loop road are graded with shallow-sloped swales to divert runoff away 
from equipment. 
 
Rainfall data was compiled from NOAA’s Hydrometeorolgical Design Studies Center website, 
http://hdsc.nws.noaa.gov/hdsc/pfds/index.html.  Isopluvial maps from NOAA Atlas 2 Volume XI-
California were used in determining the 6 and 24-hour rainfall events for the 2, 5, 10, 25, 50, and 
100-year events. 
 
All drainage facilities have been sized to discharge the 100-year, 24-hour storm event without 
flooding the facility.  See Appendix B for Pre and Post-Development Drainage calculations. 
 
Storm sewer systems were designed using Hydraflow Storm Sewers 2005 using the same design 
criteria as stated above. 
 
The Rational Method was used to determine the pre and post-development discharges for both off-
site and on-site storm water runoff. Hydrologic soil groups and runoff coefficients were determined 
using the USDA’s Web Soil Survey and the preliminary geotechnical report.  Hydraflow Hydrographs 
2007 Version 9.23 by Intelisolve was used for calculating runoff discharges, volumes, and pond 
routing calculations. 
 
Table 2.1, Hydrologic Analyses for Pre-Development and Post-Development Conditions, shows 
precipitation and discharge data for the 10-year and 100-year, 24-hour storm events for pre-
development and post-development conditions for the project site.  The table shows that the average 
runoff coefficient for the post-development facility is actually lower than the assumed value in the 
pre-development study.  It should be noted the current design approach is based on preliminary 
assumptions and may require modifications during the final design; however, the design concept will 
remain the same.   
 
All calculations contained within the DESCP are preliminary and do not necessarily reflect final as-
built conditions.  If approved, drainage design for the facility will be performed by a professional 
engineer licensed in the state of California in accordance with all local, state, and federal regulations. 
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Table 2.1 
 Hydrologic Analyses for Pre-Development and Post-Development Conditions 

 

 Proposed Facility Pre-
Development 

Proposed Facility Post-
Development 

Area (AC) 9.75 9.75  

Average Runoff Coefficient 0.87 0.77 

Precipitation –10-Year, 24 hour Storm 
(in.) 3.0 3.0 

Precipitation –100-Year, 24 hour 
Storm (in.) 4.5  4.5 

Peak Discharge into Detention Pond - 
10-Year Storm (cfs) 30.95 21.36 

Peak Discharge into Detention Pond - 
100-Year Storm (cfs) 50.18  39.37  

Peak Discharge from Detention Pond 
- 10-Year Storm (cfs) N/A* 1.39 

Peak Discharge from Detention Pond 
- 100-Year Storm (cfs) 11.96 6.80 

 
Note: 
AC = Acres 
in. = Inches 
cfs = Cubic Feet per Second 
 
* Predevelopment drainage study only calculated flow rate from pond for 100-year storm. 
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SECTION 3: Clearing and Grading 
 
3.1 Areas to be Cleared and Graded 
 
The proposed facility is located on light brush and exposed soil.  Brush and top soil shall be cleared 
during pre-development activities.  
 
 
3.2 Location of Disposal Areas, Fills, or Other Special Areas 
 
It is anticipated all excavated soil will be used on-site for grading and leveling purposes.  In the event 
that some of the excavated soil will not be reused onsite, classification of the soil for disposal shall 
be made on the basis of sampling. Sampling shall be completed once the soil is excavated and 
stockpiled. Soil which is determined to be non-hazardous may be suitable for reuse at a nearby 
construction site or disposal at a regional disposal facility, depending on the chemical quality.  
 
 
3.3 Existing and Proposed Topography 
 
The existing site depicts an average slope of 1.0% to the northwest. At completion of the proposed 
facility, finished grade around most equipment foundations and the plant loop road will be set at a 
crown elevation of 635.00.  Surface grading within the plant loop road will direct storm water runoff to 
a detention basin at the northwest corner of the site via shallow swales and storm sewers. The 
remainder of the proposed facility will be graded to effectively drain runoff away from equipment and 
the project site.  
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SECTION 4: Best Management Practices 
 
The project shall be scheduled to minimize impact on the environment by limiting the amount of 
exposed, untreated soil.  Final grading and surfacing shall be completed as soon as feasible to limit 
the exposure of soils.  Construction is expected to proceed as expediently and efficiently as 
possible, thereby ensuring as little soil is exposed for as short a time as possible. The following 
sections present standard construction Best Management Practices (BMPs) which are described in 
the California Storm Water BMP Handbook (2003). These resource handbooks provide 
comprehensive details on BMP implementation and will be obtained and reviewed by managers for 
all construction contractors that may have an impact on implementation of the DESCP.  
 
There are six groups of BMP categories:  Erosion Control, Sediment Control, Tracking Control, Wind 
Erosion Control, Non-Storm Water Management, and Waste Management and Materials Pollution 
Control.  Each section below presents the recommended construction BMPs for stormwater pollution 
prevention in the proposed facility and laydown area. The DESCP will be updated during detailed 
design to reflect each BMP to be utilized during each construction phase.  While performing the 
work, the contractors may implement additional control measures if necessary. Personnel will 
receive training on installing and maintaining BMPs.  All BMPs are shown on Drawing CM-205 in 
Appendix A. 
 
A Construction Storm Water Sampling and Analysis Plan will also be developed as part of the Storm 
Water Pollution Prevention Plan (SWPPP) to ensure performance standards and monitor the 
effectiveness of BMPs. This plan will address the timing and methods of such measures, as well as 
reporting and response requirements.  Personnel associated with or specifically assigned to the 
implementation and maintenance of BMPs will receive training to inspect, maintain, recognize and 
report abnormal/adverse situations so they can be quickly corrected.  An expected schedule of 
construction activities is shown below in Table 4.1. 
 

Table 4.1 
Expected Schedule of Construction 

Construction Activity Date 
Rainy Season Begins October 2012 (Typical) 

Site Mobilization February 2013 
BMPs In Place February 2013 

Construction Begins February 2013 
Rainy Season Ends April 2013 (Typical) 
Startup and Testing March 2014 

BMPs Removed March 2014 
Commercial Operation April 2014 

 
 
4.1 Erosion Controls 
 
Erosion control BMPs protect the soil surface by covering and/or binding soil particles. This project 
will implement the following practices for effective temporary and final erosion control during 
construction: 
• Preserve existing vegetation when feasible 
• Apply temporary erosion control to remaining active and non-active areas as required by the 

California Stormwater BMPs Handbook-Construction. Reapply as necessary to maintain 
effectiveness. 
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• Implement erosion control prior to the defined rainy season. Implement temporary erosion 
control measures at regular intervals throughout the defined rainy season.  

• Stabilize non-active areas as soon as feasible after the cessation of construction activities.  
• At completion of construction, permanent erosion control will be applied to all remaining 

disturbed soil areas.  
 
The following are erosion control measures that will be used during various phases of the project: 
• EC-1, Scheduling  
• EC-2, Preservation of Existing Vegetation 
• EC-5 Soil Binders  
• EC-9, Earth Dikes and Drainage Swales 
• EC-10, Velocity Dissipation Devices 
 
4.2 Sediment Controls 
 
Sufficient quantities of temporary sediment control materials will be maintained on-site throughout 
the duration of the project, to allow implementation of temporary sediment controls in the event of 
predicted rain, and for rapid response to failures. Sediment controls will be implemented during the 
rainy and non-rainy season according to BMP specifications. All inlets will be protected until work is 
completed and final controls and surfacing is in place.  
 
The following are sediment control measures that will be used during various phases of the project: 
• SE-1, Silt Fence 
• SE-2, Sediment Basin 
• SE-4, Check Dams 
• SE-5, Fiber Rolls 
• SE-7, Street Sweeping and Vacuuming 
 
4.3 Tracking Controls 
 
Tracking controls will be implemented to reduce sediment from entering public or private roads.   
 
The following are tracking control measures that will be used during various phases of the project: 
• TC-1, Stabilized Construction Entrance/Exit 
• TC-3, Entrance/Outlet Tire Wash  
• SE-7, Street Sweeping and Vacuuming 
 
4.4 Wind Erosion Controls 
 
Wind erosion controls will be implemented to control dust from the construction site.  
 
The following are wind erosion control measures that will be used during various phases of the 
project: 
• NS-1, Water Conservation Practices  
• WE-1, Wind Erosion Control 
• WM-3, Stockpile Management 
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4.5 Non-Storm Water Controls 
 
Non-Storm Water controls will be implemented to reduce pollution for construction activities.  
 
The following BMPs will be used to control non-storm water pollution on the construction site:  
• NS-1, Water Conservation Practices 
• NS-3, Paving and Grinding Operations 
• NS-6, Illicit Connection/Discharge  
• NS-8, Vehicle and Equipment Cleaning 
• NS-9, Vehicle and Equipment Fueling 
• NS-10, Vehicle and Equipment Maintenance 
• NS-12, Concrete Curing 
• NS-13, Concrete Finishing 
 
4.6 Waste Management and Materials Pollution Controls 
 
Various chemicals will be stored and used during the construction and the operation of the Pio Pico 
project. 
 
The following BMPs will be used to handle materials and control construction site wastes: 
• WM-1, Material Delivery and Storage 
• WM-2, Material Use 
• WM-3, Stockpile Management 
• WM-4, Spill Prevention and Control 
• WM-5, Solid Waste Management 
• WM-6, Hazardous Waste Management 
• WM-8, Concrete Waste Management 
• WM-9, Sanitary/Septic Waste Management
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Hydrograph Return Period Recap

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph
No. type Hyd(s) description

(origin) 1-Yr 2-Yr 3-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr

1 Rational   ------- ------- 4.069 ------- 6.250 7.913 9.790 11.40 12.83 Area 1

2 Rational   ------- ------- 2.489 ------- 3.824 4.841 5.989 6.974 7.849 Area 2

3 Rational   ------- ------- 1.053 ------- 1.618 2.049 2.535 2.951 3.321 Area 3

4 Rational   ------- ------- 0.506 ------- 0.777 0.984 1.217 1.417 1.595 Area 4

5 Rational   ------- ------- 0.992 ------- 1.523 1.928 2.386 2.778 3.127 Area 5

6 Rational   ------- ------- 1.019 ------- 1.565 1.981 2.452 2.854 3.213 Area 6

7 Rational   ------- ------- 1.019 ------- 1.565 1.981 2.452 2.854 3.213 Area 7

8 Rational   ------- ------- 0.496 ------- 0.762 0.964 1.193 1.389 1.563 Area 8

9 Rational   ------- ------- 2.591 ------- 3.980 5.038 6.233 7.258 8.169 Area 9

10 Rational   ------- ------- 1.705 ------- 2.619 3.315 4.101 4.776 5.375 Area 10

11 Rational   ------- ------- 2.004 ------- 3.078 3.896 4.821 5.613 6.317 Area 11

12 Rational   ------- ------- 0.251 ------- 0.386 0.488 0.604 0.704 0.792 Area 12

14 Combine 1, 2, ------- 5.314 ------- 8.162 10.33 12.78 14.89 16.75 (1-2)

15 Reach  14 ------- 5.066 ------- 8.060 10.28 12.76 14.87 16.74 (1-2)>3

16 Combine 3, 15 ------- 5.417 ------- 8.723 11.30 14.16 16.64 18.93 (1-3)

17 Reach  16 ------- 4.552 ------- 8.072 10.75 13.62 16.13 18.31 (1-3)>7

18 Combine 4, 17 ------- 4.552 ------- 8.201 10.91 14.03 16.68 19.10 (1-4)

19 Reach  18 ------- 4.096 ------- 7.755 10.66 13.80 16.52 18.88 (1-4)>Pond

21 Reach  5 ------- 0.751 ------- 1.264 1.691 2.184 2.608 2.986 5>6

22 Combine 6, 21 ------- 1.587 ------- 2.580 3.356 4.240 5.000 5.678 (5-6)

23 Reach  22 ------- 1.305 ------- 2.314 3.160 4.112 4.916 5.622 (5-6)>7

24 Combine 7, 8, 23 ------- 2.376 ------- 4.025 5.364 6.905 8.235 9.419 (5-8)

25 Reach  24 ------- 2.278 ------- 4.007 5.367 6.912 8.329 9.593 (5-8)>9

26 Combine 9, 25 ------- 4.294 ------- 6.865 8.895 11.16 13.08 14.81 (5-9)

27 Reach  26 ------- 4.266 ------- 6.839 8.899 11.17 13.08 14.91 (5-9)>Pond

29 Reach  10 ------- 1.774 ------- 2.737 3.473 4.305 5.020 5.655 10>Pond

31 Combine 11, 19, 27, 29, ------- 8.398 ------- 15.56 21.36 28.22 34.13 39.37 Total Pond Inflows

33 Combine 1, 2, 3, 4, 5, 6, ------- 8.772 ------- 13.47 17.06 21.11 24.57 27.66 1-6

34 Combine 7, 8, 9, 10, 11, ------- 6.519 ------- 10.01 12.68 15.68 18.26 20.55 7-11

35 Combine 33, 34 ------- 15.29 ------- 23.49 29.73 36.79 42.83 48.21 ALL

37 Rational   ------- ------- 15.92 ------- 24.45 30.95 38.29 44.58 50.18 Predevelopment

Proj. file: Pio Pico - Otay - Post Development.gpw Friday, Jan 14, 2011

Hydraflow Hydrographs by Intelisolve v9.23



Hydrograph Return Period Recap

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph
No. type Hyd(s) description

(origin) 1-Yr 2-Yr 3-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr

39 Reservoir  37 ------- 0.215 ------- 4.134 6.544 8.468 9.833 10.84 Pond - Predevelopment

40 Reservoir  31 ------- 0.194 ------- 0.215 1.397 4.087 5.732 6.804 Pond - Postdevelopment

Proj. file: Pio Pico - Otay - Post Development.gpw Friday, Jan 14, 2011

Hydraflow Hydrographs by Intelisolve v9.23



Hydrograph Summary Report

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval peak volume hyd(s) elevation strge used description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 Rational 7.913 1 9 4,273   ----   ------  ------ Area 1

2 Rational 4.841 1 6 1,743   ----   ------  ------ Area 2

3 Rational 2.049 1 6 737   ----   ------  ------ Area 3

4 Rational 0.984 1 6 354   ----   ------  ------ Area 4

5 Rational 1.928 1 6 694   ----   ------  ------ Area 5

6 Rational 1.981 1 6 713   ----   ------  ------ Area 6

7 Rational 1.981 1 6 713   ----   ------  ------ Area 7

8 Rational 0.964 1 6 347   ----   ------  ------ Area 8

9 Rational 5.038 1 12 3,628   ----   ------  ------ Area 9

10 Rational 3.315 1 6 1,193   ----   ------  ------ Area 10

11 Rational 3.896 1 6 1,403   ----   ------  ------ Area 11

12 Rational 0.488 1 6 176   ----   ------  ------ Area 12

14 Combine 10.33 1 9 6,016 1, 2,   ------  ------ (1-2)

15 Reach 10.28 1 10 6,162  14   ------  ------ (1-2)>3

16 Combine 11.30 1 8 6,900 3, 15   ------  ------ (1-3)

17 Reach 10.75 1 11 7,171  16   ------  ------ (1-3)>7

18 Combine 10.91 1 11 7,525 4, 17   ------  ------ (1-4)

19 Reach 10.66 1 12 7,763  18   ------  ------ (1-4)>Pond

21 Reach 1.691 1 7 727  5   ------  ------ 5>6

22 Combine 3.356 1 6 1,440 6, 21   ------  ------ (5-6)

23 Reach 3.160 1 8 1,507  22   ------  ------ (5-6)>7

24 Combine 5.364 1 7 2,568 7, 8, 23   ------  ------ (5-8)

25 Reach 5.367 1 8 2,634  24   ------  ------ (5-8)>9

26 Combine 8.895 1 9 6,262 9, 25   ------  ------ (5-9)

27 Reach 8.899 1 10 6,354  26   ------  ------ (5-9)>Pond

29 Reach 3.473 1 7 1,224  10   ------  ------ 10>Pond

31 Combine 21.36 1 9 16,743 11, 19, 27, 29,   ------  ------ Total Pond Inflows

33 Combine 17.06 1 6 8,515 1, 2, 3, 4, 5, 6,   ------  ------ 1-6

34 Combine 12.68 1 6 7,284 7, 8, 9, 10, 11,   ------  ------ 7-11

35 Combine 29.73 1 6 15,799 33, 34   ------  ------ ALL

37 Rational 30.95 1 14 25,997   ----   ------  ------ Predevelopment

Pio Pico - Otay - Post Development.gpw Return Period: 10 Year Friday, Jan 14, 2011

Hydraflow Hydrographs by Intelisolve v9.23



Hydrograph Summary Report

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval peak volume hyd(s) elevation strge used description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

39 Reservoir 6.544 1 25 25,995  37 627.19 22,378 Pond - Predevelopment

40 Reservoir 1.397 1 23 16,741  31 626.45 16,049 Pond - Postdevelopment

Pio Pico - Otay - Post Development.gpw Return Period: 10 Year Friday, Jan 14, 2011

Hydraflow Hydrographs by Intelisolve v9.23



Hydrograph Summary Report

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval peak volume hyd(s) elevation strge used description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 Rational 12.83 1 9 6,928   ----   ------  ------ Area 1

2 Rational 7.849 1 6 2,825   ----   ------  ------ Area 2

3 Rational 3.321 1 6 1,196   ----   ------  ------ Area 3

4 Rational 1.595 1 6 574   ----   ------  ------ Area 4

5 Rational 3.127 1 6 1,126   ----   ------  ------ Area 5

6 Rational 3.213 1 6 1,157   ----   ------  ------ Area 6

7 Rational 3.213 1 6 1,157   ----   ------  ------ Area 7

8 Rational 1.563 1 6 563   ----   ------  ------ Area 8

9 Rational 8.169 1 12 5,881   ----   ------  ------ Area 9

10 Rational 5.375 1 6 1,935   ----   ------  ------ Area 10

11 Rational 6.317 1 6 2,274   ----   ------  ------ Area 11

12 Rational 0.792 1 6 285   ----   ------  ------ Area 12

14 Combine 16.75 1 9 9,753 1, 2,   ------  ------ (1-2)

15 Reach 16.74 1 10 9,931  14   ------  ------ (1-2)>3

16 Combine 18.93 1 7 11,126 3, 15   ------  ------ (1-3)

17 Reach 18.31 1 9 11,429  16   ------  ------ (1-3)>7

18 Combine 19.10 1 9 12,003 4, 17   ------  ------ (1-4)

19 Reach 18.88 1 10 12,270  18   ------  ------ (1-4)>Pond

21 Reach 2.986 1 7 1,165  5   ------  ------ 5>6

22 Combine 5.678 1 6 2,321 6, 21   ------  ------ (5-6)

23 Reach 5.622 1 8 2,399  22   ------  ------ (5-6)>7

24 Combine 9.419 1 7 4,118 7, 8, 23   ------  ------ (5-8)

25 Reach 9.593 1 7 4,203  24   ------  ------ (5-8)>9

26 Combine 14.81 1 8 10,085 9, 25   ------  ------ (5-9)

27 Reach 14.91 1 8 10,211  26   ------  ------ (5-9)>Pond

29 Reach 5.655 1 7 1,983  10   ------  ------ 10>Pond

31 Combine 39.37 1 9 26,738 11, 19, 27, 29,   ------  ------ Total Pond Inflows

33 Combine 27.66 1 6 13,805 1, 2, 3, 4, 5, 6,   ------  ------ 1-6

34 Combine 20.55 1 6 11,810 7, 8, 9, 10, 11,   ------  ------ 7-11

35 Combine 48.21 1 6 25,615 33, 34   ------  ------ ALL

37 Rational 50.18 1 14 42,149   ----   ------  ------ Predevelopment

Pio Pico - Otay - Post Development.gpw Return Period: 100 Year Friday, Jan 14, 2011

Hydraflow Hydrographs by Intelisolve v9.23



Hydrograph Summary Report

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph
No. type flow interval peak volume hyd(s) elevation strge used description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

39 Reservoir 10.84 1 25 42,147  37 628.44 34,471 Pond - Predevelopment

40 Reservoir 6.804 1 20 26,736  31 627.25 22,917 Pond - Postdevelopment

Pio Pico - Otay - Post Development.gpw Return Period: 100 Year Friday, Jan 14, 2011

Hydraflow Hydrographs by Intelisolve v9.23



Hydraflow Rainfall Report
Hydraflow Hydrographs by Intelisolve v9.23 Friday, Jan 14, 2011

Return Intensity-Duration-Frequency Equation Coefficients (FHA)
Period

(Yrs) B D E (N/A)

1 0.0000 0.0000 0.0000 --------

2 26.7259 10.7000 0.8283 --------

3 0.0000 0.0000 0.0000 --------

5 41.0506 10.7000 0.8283 --------

10 51.9702 10.7000 0.8283 --------

25 64.2988 10.7000 0.8283 --------

50 74.8661 10.7000 0.8283 --------

100 84.2594 10.7000 0.8283 --------

File name: Pio Pico.IDF

Intensity = B / (Tc + D)^E

Return Intensity Values (in/hr)
Period

(Yrs) 5 min 10 15 20 25 30 35 40 45 50 55 60

1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2 2.73 2.17 1.82 1.57 1.38 1.24 1.13 1.03 0.96 0.89 0.83 0.79

3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 4.19 3.34 2.79 2.41 2.12 1.91 1.73 1.59 1.47 1.37 1.28 1.21

10 5.31 4.22 3.53 3.05 2.69 2.41 2.19 2.01 1.86 1.73 1.62 1.53

25 6.57 5.23 4.37 3.77 3.33 2.98 2.71 2.49 2.30 2.14 2.01 1.89

50 7.65 6.08 5.09 4.39 3.87 3.48 3.16 2.90 2.68 2.50 2.34 2.20

100 8.61 6.85 5.72 4.94 4.36 3.91 3.55 3.26 3.02 2.81 2.63 2.48

Tc = time in minutes. Values may exceed 60.

Rainfall Precipitation Table (in)
Precip. file name: Pio Pico.pcp

Storm
Distribution 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

SCS 24-hour 0.00 1.80 0.00 2.50 3.00 3.60 4.00 4.50

SCS 6-Hr 0.00 1.20 0.00 1.50 1.70 2.00 2.25 2.50

Huff-1st 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Custom 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Hydraflow Hydrographs 2007

Hydraflow IDF Curves



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.23 Friday, Jan 14, 2011

Hyd. No.  39 
Pond - Predevelopment

Hydrograph type =  Reservoir Peak discharge =  10.84 cfs
Storm frequency =  100 yrs Time to peak =  0.42 hrs
Time interval =  1  min Hyd. volume =  42,147 cuft
Inflow hyd. No. =  37 - Predevelopment Max. Elevation =  628.44 ft
Reservoir name =  Proposed Pond Max. Storage =  34,471 cuft

Storage Indication method used.

1

0 2 4 6 8 10 12 14 16 18 20 22 24

Q (cfs)

0.00 0.00

10.00 10.00

20.00 20.00

30.00 30.00

40.00 40.00

50.00 50.00

60.00 60.00

Q (cfs)

Time (hrs)

Pond - Predevelopment
Hyd. No. 39 -- 100 Year

  Hyd No. 39   Hyd No. 37   Total storage used = 34,471 cuft



Pond Report 2

Hydraflow Hydrographs by Intelisolve v9.23 Friday, Jan 14, 2011

Pond No.  3  -  Proposed Pond
Pond Data
Contours - User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 622.70 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 622.70 90 0 0
0.30 623.00 330 59 59
1.30 624.00 2,060 1,071 1,131
2.30 625.00 6,665 4,143 5,274
3.30 626.00 7,650 7,151 12,425
4.30 627.00 8,700 8,169 20,593
5.30 628.00 9,835 9,261 29,854
6.30 629.00 11,215 10,516 40,371
7.30 630.00 13,010 12,100 52,471

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  30.00 1.50 8.50 Inactive
Span (in) =  30.00 1.50 8.50 0.00
No. Barrels =  1 2 4 0
Invert El. (ft) =  618.00 622.70 626.15 0.00
Length (ft) =  90.00 0.00 0.00 0.00
Slope (%) =  0.50 0.00 0.00 n/a
N-Value =  .013 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a Yes Yes No

Crest Len (ft) =  12.56 Inactive Inactive Inactive
Crest El. (ft) =  628.63 0.00 0.00 0.00
Weir Coeff. =  3.33 3.33 3.33 3.33
Weir Type =  Riser --- --- ---
Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Wet area)
TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table
Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 622.70 0.00 0.00 0.00 --- 0.00 --- --- --- --- --- 0.000
0.03 6 622.73 42.06 oc 0.00 ic 0.00 --- 0.00 --- --- --- --- --- 0.003
0.06 12 622.76 42.06 oc 0.01 ic 0.00 --- 0.00 --- --- --- --- --- 0.010
0.09 18 622.79 42.06 oc 0.02 ic 0.00 --- 0.00 --- --- --- --- --- 0.020
0.12 24 622.82 42.06 oc 0.03 ic 0.00 --- 0.00 --- --- --- --- --- 0.029
0.15 30 622.85 42.06 oc 0.03 ic 0.00 --- 0.00 --- --- --- --- --- 0.035
0.18 36 622.88 42.06 oc 0.04 ic 0.00 --- 0.00 --- --- --- --- --- 0.041
0.21 41 622.91 42.06 oc 0.05 ic 0.00 --- 0.00 --- --- --- --- --- 0.045
0.24 47 622.94 42.06 oc 0.05 ic 0.00 --- 0.00 --- --- --- --- --- 0.050
0.27 53 622.97 42.06 oc 0.05 ic 0.00 --- 0.00 --- --- --- --- --- 0.054
0.30 59 623.00 42.06 oc 0.06 ic 0.00 --- 0.00 --- --- --- --- --- 0.058
0.40 166 623.10 42.06 oc 0.07 ic 0.00 --- 0.00 --- --- --- --- --- 0.069
0.50 274 623.20 42.06 oc 0.08 ic 0.00 --- 0.00 --- --- --- --- --- 0.078
0.60 381 623.30 42.06 oc 0.09 ic 0.00 --- 0.00 --- --- --- --- --- 0.087
0.70 488 623.40 42.06 oc 0.09 ic 0.00 --- 0.00 --- --- --- --- --- 0.094
0.80 595 623.50 42.06 oc 0.10 ic 0.00 --- 0.00 --- --- --- --- --- 0.101
0.90 702 623.60 42.06 oc 0.11 ic 0.00 --- 0.00 --- --- --- --- --- 0.108
1.00 809 623.70 42.06 oc 0.11 ic 0.00 --- 0.00 --- --- --- --- --- 0.114
1.10 916 623.80 42.06 oc 0.12 ic 0.00 --- 0.00 --- --- --- --- --- 0.120
1.20 1,023 623.90 42.06 oc 0.13 ic 0.00 --- 0.00 --- --- --- --- --- 0.126
1.30 1,131 624.00 42.06 oc 0.13 ic 0.00 --- 0.00 --- --- --- --- --- 0.131
1.40 1,545 624.10 42.06 oc 0.14 ic 0.00 --- 0.00 --- --- --- --- --- 0.137
1.50 1,959 624.20 42.06 oc 0.14 ic 0.00 --- 0.00 --- --- --- --- --- 0.142
1.60 2,374 624.30 42.06 oc 0.15 ic 0.00 --- 0.00 --- --- --- --- --- 0.147
1.70 2,788 624.40 42.06 oc 0.15 ic 0.00 --- 0.00 --- --- --- --- --- 0.151
1.80 3,202 624.50 42.06 oc 0.16 ic 0.00 --- 0.00 --- --- --- --- --- 0.156
1.90 3,616 624.60 42.06 oc 0.16 ic 0.00 --- 0.00 --- --- --- --- --- 0.160
2.00 4,031 624.70 42.06 oc 0.16 ic 0.00 --- 0.00 --- --- --- --- --- 0.164
2.10 4,445 624.80 42.06 oc 0.17 ic 0.00 --- 0.00 --- --- --- --- --- 0.169
2.20 4,859 624.90 42.06 oc 0.17 ic 0.00 --- 0.00 --- --- --- --- --- 0.173
2.30 5,274 625.00 42.06 oc 0.18 ic 0.00 --- 0.00 --- --- --- --- --- 0.177
2.40 5,989 625.10 42.06 oc 0.18 ic 0.00 --- 0.00 --- --- --- --- --- 0.181
2.50 6,704 625.20 42.06 oc 0.18 ic 0.00 --- 0.00 --- --- --- --- --- 0.184
2.60 7,419 625.30 42.06 oc 0.19 ic 0.00 --- 0.00 --- --- --- --- --- 0.188
2.70 8,134 625.40 42.06 oc 0.19 ic 0.00 --- 0.00 --- --- --- --- --- 0.192

Continues on next page...
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Proposed Pond
Stage / Storage / Discharge Table
Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

2.80 8,849 625.50 42.06 oc 0.20 ic 0.00 --- 0.00 --- --- --- --- --- 0.195
2.90 9,564 625.60 42.06 oc 0.20 ic 0.00 --- 0.00 --- --- --- --- --- 0.199
3.00 10,279 625.70 42.06 oc 0.20 ic 0.00 --- 0.00 --- --- --- --- --- 0.203
3.10 10,995 625.80 42.06 oc 0.21 ic 0.00 --- 0.00 --- --- --- --- --- 0.206
3.20 11,710 625.90 42.06 oc 0.21 ic 0.00 --- 0.00 --- --- --- --- --- 0.209
3.30 12,425 626.00 42.06 oc 0.21 ic 0.00 --- 0.00 --- --- --- --- --- 0.213
3.40 13,242 626.10 42.06 oc 0.22 ic 0.00 --- 0.00 --- --- --- --- --- 0.216
3.50 14,059 626.20 42.06 oc 0.22 ic 0.04 ic --- 0.00 --- --- --- --- --- 0.259
3.60 14,875 626.30 42.06 oc 0.22 ic 0.32 ic --- 0.00 --- --- --- --- --- 0.545
3.70 15,692 626.40 42.06 oc 0.23 ic 0.85 ic --- 0.00 --- --- --- --- --- 1.072
3.80 16,509 626.50 42.06 oc 0.23 ic 1.59 ic --- 0.00 --- --- --- --- --- 1.816
3.90 17,326 626.60 42.06 oc 0.23 ic 2.43 ic --- 0.00 --- --- --- --- --- 2.662
4.00 18,143 626.70 42.06 oc 0.23 ic 3.33 ic --- 0.00 --- --- --- --- --- 3.569
4.10 18,960 626.80 42.06 oc 0.24 ic 4.16 ic --- 0.00 --- --- --- --- --- 4.395
4.20 19,777 626.90 42.06 oc 0.24 ic 4.77 ic --- 0.00 --- --- --- --- --- 5.013
4.30 20,593 627.00 42.06 oc 0.24 ic 5.34 ic --- 0.00 --- --- --- --- --- 5.587
4.40 21,519 627.10 42.06 oc 0.25 ic 5.86 ic --- 0.00 --- --- --- --- --- 6.104
4.50 22,446 627.20 42.06 oc 0.25 ic 6.33 ic --- 0.00 --- --- --- --- --- 6.579
4.60 23,372 627.30 42.06 oc 0.25 ic 6.77 ic --- 0.00 --- --- --- --- --- 7.021
4.70 24,298 627.40 42.06 oc 0.25 ic 7.18 ic --- 0.00 --- --- --- --- --- 7.437
4.80 25,224 627.50 42.06 oc 0.26 ic 7.57 ic --- 0.00 --- --- --- --- --- 7.829
4.90 26,150 627.60 42.06 oc 0.26 ic 7.94 ic --- 0.00 --- --- --- --- --- 8.203
5.00 27,076 627.70 42.06 oc 0.26 ic 8.30 ic --- 0.00 --- --- --- --- --- 8.560
5.10 28,002 627.80 42.06 oc 0.27 ic 8.64 ic --- 0.00 --- --- --- --- --- 8.903
5.20 28,928 627.90 42.06 oc 0.27 ic 8.96 ic --- 0.00 --- --- --- --- --- 9.233
5.30 29,854 628.00 42.06 oc 0.27 ic 9.28 ic --- 0.00 --- --- --- --- --- 9.552
5.40 30,906 628.10 42.06 oc 0.27 ic 9.59 ic --- 0.00 --- --- --- --- --- 9.859
5.50 31,957 628.20 42.06 oc 0.28 ic 9.88 ic --- 0.00 --- --- --- --- --- 10.16
5.60 33,009 628.30 42.06 oc 0.28 ic 10.17 ic --- 0.00 --- --- --- --- --- 10.45
5.70 34,061 628.40 42.06 oc 0.28 ic 10.45 ic --- 0.00 --- --- --- --- --- 10.73
5.80 35,112 628.50 42.06 oc 0.28 ic 10.72 ic --- 0.00 --- --- --- --- --- 11.00
5.90 36,164 628.60 42.06 oc 0.29 ic 10.99 ic --- 0.00 --- --- --- --- --- 11.27
6.00 37,216 628.70 42.06 oc 0.29 ic 11.24 ic --- 0.77 --- --- --- --- --- 12.30
6.10 38,267 628.80 42.06 oc 0.29 ic 11.50 ic --- 2.93 --- --- --- --- --- 14.71
6.20 39,319 628.90 42.06 oc 0.29 ic 11.75 ic --- 5.86 --- --- --- --- --- 17.90
6.30 40,371 629.00 42.06 oc 0.30 ic 11.99 ic --- 9.41 --- --- --- --- --- 21.70
6.40 41,581 629.10 42.06 oc 0.30 ic 12.23 ic --- 13.48 --- --- --- --- --- 26.00
6.50 42,791 629.20 42.06 oc 0.30 ic 12.46 ic --- 18.00 --- --- --- --- --- 30.76
6.60 44,001 629.30 42.06 oc 0.30 ic 12.69 ic --- 22.93 --- --- --- --- --- 35.92
6.70 45,211 629.40 42.06 oc 0.30 ic 12.91 ic --- 28.25 --- --- --- --- --- 41.47
6.80 46,421 629.50 47.36 oc 0.29 ic 13.13 ic --- 33.93 --- --- --- --- --- 47.36
6.90 47,631 629.60 53.57 ic 0.27 ic 13.35 ic --- 39.95 --- --- --- --- --- 53.57
7.00 48,841 629.70 60.08 ic 0.24 ic 13.57 ic --- 46.28 --- --- --- --- --- 60.08
7.10 50,051 629.80 65.81 ic 0.20 ic 12.69 ic --- 52.92 --- --- --- --- --- 65.80
7.20 51,261 629.90 70.23 ic 0.16 ic 10.23 ic --- 59.84 --- --- --- --- --- 70.23
7.30 52,471 630.00 73.30 ic 0.13 ic 8.06 ic --- 65.11 s --- --- --- --- --- 73.30

...End



Hydrograph Report
Hydraflow Hydrographs by Intelisolve v9.23 Friday, Jan 14, 2011

Hyd. No.  40 
Pond - Postdevelopment

Hydrograph type =  Reservoir Peak discharge =  6.804 cfs
Storm frequency =  100 yrs Time to peak =  0.33 hrs
Time interval =  1  min Hyd. volume =  26,736 cuft
Inflow hyd. No. =  31 - Total Pond Inflows Max. Elevation =  627.25 ft
Reservoir name =  Proposed Pond Max. Storage =  22,917 cuft

Storage Indication method used.
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Hyd. No. 40 -- 100 Year

  Hyd No. 40   Hyd No. 31   Total storage used = 22,917 cuft



Pond Report 5

Hydraflow Hydrographs by Intelisolve v9.23 Friday, Jan 14, 2011

Pond No.  3  -  Proposed Pond
Pond Data
Contours - User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 622.70 ft

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 622.70 90 0 0
0.30 623.00 330 59 59
1.30 624.00 2,060 1,071 1,131
2.30 625.00 6,665 4,143 5,274
3.30 626.00 7,650 7,151 12,425
4.30 627.00 8,700 8,169 20,593
5.30 628.00 9,835 9,261 29,854
6.30 629.00 11,215 10,516 40,371
7.30 630.00 13,010 12,100 52,471

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  30.00 1.50 8.50 Inactive
Span (in) =  30.00 1.50 8.50 0.00
No. Barrels =  1 2 4 0
Invert El. (ft) =  618.00 622.70 626.15 0.00
Length (ft) =  90.00 0.00 0.00 0.00
Slope (%) =  0.50 0.00 0.00 n/a
N-Value =  .013 .013 .013 n/a
Orifice Coeff. =  0.60 0.60 0.60 0.60
Multi-Stage =  n/a Yes Yes No

Crest Len (ft) =  12.56 Inactive Inactive Inactive
Crest El. (ft) =  628.63 0.00 0.00 0.00
Weir Coeff. =  3.33 3.33 3.33 3.33
Weir Type =  Riser --- --- ---
Multi-Stage =  Yes No No No

Exfil.(in/hr) =  0.000 (by Wet area)
TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table
Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 622.70 0.00 0.00 0.00 --- 0.00 --- --- --- --- --- 0.000
0.03 6 622.73 42.06 oc 0.00 ic 0.00 --- 0.00 --- --- --- --- --- 0.003
0.06 12 622.76 42.06 oc 0.01 ic 0.00 --- 0.00 --- --- --- --- --- 0.010
0.09 18 622.79 42.06 oc 0.02 ic 0.00 --- 0.00 --- --- --- --- --- 0.020
0.12 24 622.82 42.06 oc 0.03 ic 0.00 --- 0.00 --- --- --- --- --- 0.029
0.15 30 622.85 42.06 oc 0.03 ic 0.00 --- 0.00 --- --- --- --- --- 0.035
0.18 36 622.88 42.06 oc 0.04 ic 0.00 --- 0.00 --- --- --- --- --- 0.041
0.21 41 622.91 42.06 oc 0.05 ic 0.00 --- 0.00 --- --- --- --- --- 0.045
0.24 47 622.94 42.06 oc 0.05 ic 0.00 --- 0.00 --- --- --- --- --- 0.050
0.27 53 622.97 42.06 oc 0.05 ic 0.00 --- 0.00 --- --- --- --- --- 0.054
0.30 59 623.00 42.06 oc 0.06 ic 0.00 --- 0.00 --- --- --- --- --- 0.058
0.40 166 623.10 42.06 oc 0.07 ic 0.00 --- 0.00 --- --- --- --- --- 0.069
0.50 274 623.20 42.06 oc 0.08 ic 0.00 --- 0.00 --- --- --- --- --- 0.078
0.60 381 623.30 42.06 oc 0.09 ic 0.00 --- 0.00 --- --- --- --- --- 0.087
0.70 488 623.40 42.06 oc 0.09 ic 0.00 --- 0.00 --- --- --- --- --- 0.094
0.80 595 623.50 42.06 oc 0.10 ic 0.00 --- 0.00 --- --- --- --- --- 0.101
0.90 702 623.60 42.06 oc 0.11 ic 0.00 --- 0.00 --- --- --- --- --- 0.108
1.00 809 623.70 42.06 oc 0.11 ic 0.00 --- 0.00 --- --- --- --- --- 0.114
1.10 916 623.80 42.06 oc 0.12 ic 0.00 --- 0.00 --- --- --- --- --- 0.120
1.20 1,023 623.90 42.06 oc 0.13 ic 0.00 --- 0.00 --- --- --- --- --- 0.126
1.30 1,131 624.00 42.06 oc 0.13 ic 0.00 --- 0.00 --- --- --- --- --- 0.131
1.40 1,545 624.10 42.06 oc 0.14 ic 0.00 --- 0.00 --- --- --- --- --- 0.137
1.50 1,959 624.20 42.06 oc 0.14 ic 0.00 --- 0.00 --- --- --- --- --- 0.142
1.60 2,374 624.30 42.06 oc 0.15 ic 0.00 --- 0.00 --- --- --- --- --- 0.147
1.70 2,788 624.40 42.06 oc 0.15 ic 0.00 --- 0.00 --- --- --- --- --- 0.151
1.80 3,202 624.50 42.06 oc 0.16 ic 0.00 --- 0.00 --- --- --- --- --- 0.156
1.90 3,616 624.60 42.06 oc 0.16 ic 0.00 --- 0.00 --- --- --- --- --- 0.160
2.00 4,031 624.70 42.06 oc 0.16 ic 0.00 --- 0.00 --- --- --- --- --- 0.164
2.10 4,445 624.80 42.06 oc 0.17 ic 0.00 --- 0.00 --- --- --- --- --- 0.169
2.20 4,859 624.90 42.06 oc 0.17 ic 0.00 --- 0.00 --- --- --- --- --- 0.173
2.30 5,274 625.00 42.06 oc 0.18 ic 0.00 --- 0.00 --- --- --- --- --- 0.177
2.40 5,989 625.10 42.06 oc 0.18 ic 0.00 --- 0.00 --- --- --- --- --- 0.181
2.50 6,704 625.20 42.06 oc 0.18 ic 0.00 --- 0.00 --- --- --- --- --- 0.184
2.60 7,419 625.30 42.06 oc 0.19 ic 0.00 --- 0.00 --- --- --- --- --- 0.188
2.70 8,134 625.40 42.06 oc 0.19 ic 0.00 --- 0.00 --- --- --- --- --- 0.192

Continues on next page...
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Proposed Pond
Stage / Storage / Discharge Table
Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

2.80 8,849 625.50 42.06 oc 0.20 ic 0.00 --- 0.00 --- --- --- --- --- 0.195
2.90 9,564 625.60 42.06 oc 0.20 ic 0.00 --- 0.00 --- --- --- --- --- 0.199
3.00 10,279 625.70 42.06 oc 0.20 ic 0.00 --- 0.00 --- --- --- --- --- 0.203
3.10 10,995 625.80 42.06 oc 0.21 ic 0.00 --- 0.00 --- --- --- --- --- 0.206
3.20 11,710 625.90 42.06 oc 0.21 ic 0.00 --- 0.00 --- --- --- --- --- 0.209
3.30 12,425 626.00 42.06 oc 0.21 ic 0.00 --- 0.00 --- --- --- --- --- 0.213
3.40 13,242 626.10 42.06 oc 0.22 ic 0.00 --- 0.00 --- --- --- --- --- 0.216
3.50 14,059 626.20 42.06 oc 0.22 ic 0.04 ic --- 0.00 --- --- --- --- --- 0.259
3.60 14,875 626.30 42.06 oc 0.22 ic 0.32 ic --- 0.00 --- --- --- --- --- 0.545
3.70 15,692 626.40 42.06 oc 0.23 ic 0.85 ic --- 0.00 --- --- --- --- --- 1.072
3.80 16,509 626.50 42.06 oc 0.23 ic 1.59 ic --- 0.00 --- --- --- --- --- 1.816
3.90 17,326 626.60 42.06 oc 0.23 ic 2.43 ic --- 0.00 --- --- --- --- --- 2.662
4.00 18,143 626.70 42.06 oc 0.23 ic 3.33 ic --- 0.00 --- --- --- --- --- 3.569
4.10 18,960 626.80 42.06 oc 0.24 ic 4.16 ic --- 0.00 --- --- --- --- --- 4.395
4.20 19,777 626.90 42.06 oc 0.24 ic 4.77 ic --- 0.00 --- --- --- --- --- 5.013
4.30 20,593 627.00 42.06 oc 0.24 ic 5.34 ic --- 0.00 --- --- --- --- --- 5.587
4.40 21,519 627.10 42.06 oc 0.25 ic 5.86 ic --- 0.00 --- --- --- --- --- 6.104
4.50 22,446 627.20 42.06 oc 0.25 ic 6.33 ic --- 0.00 --- --- --- --- --- 6.579
4.60 23,372 627.30 42.06 oc 0.25 ic 6.77 ic --- 0.00 --- --- --- --- --- 7.021
4.70 24,298 627.40 42.06 oc 0.25 ic 7.18 ic --- 0.00 --- --- --- --- --- 7.437
4.80 25,224 627.50 42.06 oc 0.26 ic 7.57 ic --- 0.00 --- --- --- --- --- 7.829
4.90 26,150 627.60 42.06 oc 0.26 ic 7.94 ic --- 0.00 --- --- --- --- --- 8.203
5.00 27,076 627.70 42.06 oc 0.26 ic 8.30 ic --- 0.00 --- --- --- --- --- 8.560
5.10 28,002 627.80 42.06 oc 0.27 ic 8.64 ic --- 0.00 --- --- --- --- --- 8.903
5.20 28,928 627.90 42.06 oc 0.27 ic 8.96 ic --- 0.00 --- --- --- --- --- 9.233
5.30 29,854 628.00 42.06 oc 0.27 ic 9.28 ic --- 0.00 --- --- --- --- --- 9.552
5.40 30,906 628.10 42.06 oc 0.27 ic 9.59 ic --- 0.00 --- --- --- --- --- 9.859
5.50 31,957 628.20 42.06 oc 0.28 ic 9.88 ic --- 0.00 --- --- --- --- --- 10.16
5.60 33,009 628.30 42.06 oc 0.28 ic 10.17 ic --- 0.00 --- --- --- --- --- 10.45
5.70 34,061 628.40 42.06 oc 0.28 ic 10.45 ic --- 0.00 --- --- --- --- --- 10.73
5.80 35,112 628.50 42.06 oc 0.28 ic 10.72 ic --- 0.00 --- --- --- --- --- 11.00
5.90 36,164 628.60 42.06 oc 0.29 ic 10.99 ic --- 0.00 --- --- --- --- --- 11.27
6.00 37,216 628.70 42.06 oc 0.29 ic 11.24 ic --- 0.77 --- --- --- --- --- 12.30
6.10 38,267 628.80 42.06 oc 0.29 ic 11.50 ic --- 2.93 --- --- --- --- --- 14.71
6.20 39,319 628.90 42.06 oc 0.29 ic 11.75 ic --- 5.86 --- --- --- --- --- 17.90
6.30 40,371 629.00 42.06 oc 0.30 ic 11.99 ic --- 9.41 --- --- --- --- --- 21.70
6.40 41,581 629.10 42.06 oc 0.30 ic 12.23 ic --- 13.48 --- --- --- --- --- 26.00
6.50 42,791 629.20 42.06 oc 0.30 ic 12.46 ic --- 18.00 --- --- --- --- --- 30.76
6.60 44,001 629.30 42.06 oc 0.30 ic 12.69 ic --- 22.93 --- --- --- --- --- 35.92
6.70 45,211 629.40 42.06 oc 0.30 ic 12.91 ic --- 28.25 --- --- --- --- --- 41.47
6.80 46,421 629.50 47.36 oc 0.29 ic 13.13 ic --- 33.93 --- --- --- --- --- 47.36
6.90 47,631 629.60 53.57 ic 0.27 ic 13.35 ic --- 39.95 --- --- --- --- --- 53.57
7.00 48,841 629.70 60.08 ic 0.24 ic 13.57 ic --- 46.28 --- --- --- --- --- 60.08
7.10 50,051 629.80 65.81 ic 0.20 ic 12.69 ic --- 52.92 --- --- --- --- --- 65.80
7.20 51,261 629.90 70.23 ic 0.16 ic 10.23 ic --- 59.84 --- --- --- --- --- 70.23
7.30 52,471 630.00 73.30 ic 0.13 ic 8.06 ic --- 65.11 s --- --- --- --- --- 73.30

...End



Pond No. 3 - Proposed Pond Hydraflow Hydrographs by Intelisolve v9.23

Project: Pio Pico - Otay - Post Development.gpw Friday, Jan 14, 2011
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Pond No. 3 - Proposed Pond Hydraflow Hydrographs by Intelisolve v9.23

Project: Pio Pico - Otay - Post Development.gpw Friday, Jan 14, 2011
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Hydraflow Plan View

Project File:  Pio Pico - Otay - Storm Sewer - 100 Year.stm No. Lines: 18 01-14-2011

Hydraflow Storm Sewers 2005



Storm Sewer Summary Report Page  1 

Line Line ID Flow Line Line Invert Invert Line HGL HGL Minor HGL Dns
No. rate size length EL Dn EL Up slope down up loss Junct line

(cfs) (in) (ft) (ft) (ft) (%) (ft) (ft) (ft) (ft) No.

1 25.60    30  c 30.0 624.80 624.95 0.500 626.49 626.80 n/a 627.62 i End

2 25.60    30  c 188.5 625.05 625.99 0.499 627.62 628.27 n/a 628.33 i 1

3 Area 4 1.60    12  c 38.0 626.09 626.28 0.500 628.33* 628.41* 0.06 628.47 2

4 24.00    30  c 268.0 626.09 627.43 0.500 628.33 629.15 n/a 630.09 i 2

5 Area 3 24.00    30  c 37.0 627.53 627.62 0.243 630.09* 630.21* 0.06 630.27 4

6 20.68    24  c 89.0 627.82 628.27 0.506 630.27* 631.01* n/a 631.02 i 5

7 Area 2 7.85    18  c 47.0 628.37 628.61 0.511 631.02* 631.29* 0.31 631.59 6

8 Area 1 12.83    24  c 75.0 628.37 628.75 0.507 631.02* 631.26* 0.26 631.52 6

9 19.28    30  c 98.0 625.00 625.49 0.500 630.61* 630.83* 0.18 631.01 End

10 Area 9 8.17    18  c 30.0 631.20 631.50 1.000 632.19 632.59 n/a 633.46 i 9

11 11.11    24  c 61.0 625.60 625.91 0.508 631.05* 631.20* 0.19 631.39 9

12 Area 8 1.56    12  c 30.0 626.00 626.15 0.500 631.53* 631.58* 0.06 631.65 11

13 9.55    24  c 30.0 626.00 626.15 0.500 631.44* 631.50* 0.14 631.64 11

14 Area 7 3.21    12  c 35.0 626.25 626.43 0.514 631.64* 631.93* 0.26 632.19 13

15 6.34    18  c 165.0 626.25 627.08 0.503 631.64* 632.24* 0.20 632.44 13

16 Area 6 3.21    12  c 35.0 627.18 627.36 0.514 632.44* 632.73* 0.26 632.99 15

17 3.13    12  c 195.0 627.18 628.16 0.503 632.44* 633.95* 0.25 634.20 15

18 Area 5 3.13    12  c 35.0 628.26 628.44 0.514 634.20* 634.47* 0.25 634.71 17

Project File:  Pio Pico - Otay - Storm Sewer - 100 Year.stm Number of lines: 18 Run Date: 01-14-2011

NOTES:  c = cir;  e = ellip;  b = box;  Return period = 100 Yrs.  ; *Surcharged (HGL above crown).  ; i - Inlet control.

Hydraflow Storm Sewers 2005
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Appendix C: 
 

Pre-Development Drainage Study 
 

By Alta Consultants
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